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(54) SOLDER RESIST COMPOSmON AND PRINTED WIRING BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make easy the application of a solder resist composition by a roll coater and reduce the migration of 
lead from it, by making it contain both the acrylate of a novolak type epoxy resin and an imidazole hardening agent, and by aojusting 
its viscosity to a specific scope at a specific temperature, using a glycoiic ether-based solvent 

SOLUTION: A solder resist composition contains both the acrylate of the novolak type epoxy resin obtained by the reaction of the 
glycidyl ether of either phenol novolak or crezol novolak on either acrylic acid or methacrylic acid and such a liquid imidazole 
hardening agent as 1-benzyl-2-methytimida2ole, 1-cyanoethyl-2-ethyl~4-methylimidazole, and 4-methy|-2~ethylimidazoie. Further, its 
viscosity is aojusted to 0.5-1 OPa.s at 25° C, using a kind of glycol ether-based solvent selected for diethylene glycol dimethyl ether 
and triethylene glycol dimethyl ether. 
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mt. ffl?I««1S^x.yf-y^LTfl3*\ fcS.ua. 

« . ikmmm* t'commzmm.m& ^ & jabb^rm 
ismfl?^ -j&srituffo -ft&tffo tz&m tie; 

L, C^JItcA-f T*-/Hfl|?BP£I£H\ ^coB^ffiS: 
ffl -ft L . d C*iBJBtf> -j^aSLt MJ; ^ - y fc AW 
T * - £ ffM1" £ £ £ 0 31 L X Z Mit I fcE*ft* 

^'ffM £ Zcr>X)l~^~)Vz:fr LX^Mt MW 

[004 1 ] (2)#C mile (DT'f3SL3tieK3£«<0 

« raffiassess w t l x m m i tzmmm ~> § mmmm & 

HI* (=#IB § ixt £■ S *> <7)W1kmX't> h „ ±IE*«W* 

ms-frjtaafeta-?-, ®^es//iox< mti.T«iiet 

Ojg-&^ - 2 - 10 u m WMtafctt BJflSt&*tf> 

SHCTJ^g* 1 2 miaT<!0il9JS1tffiJI§*&** >tti*E 

®¥%'figO. 1-0.8 xtmcoWlftltffllie^i:^ 
0. 8x< m ar S^T^StS 2 /z m*}S^iHSiftttffiB§ 
e^ri: frt>Ml£ti&\> * fixate <ttll 

[0042] (3) mn(2) xm&LtzMm8tb->tm% 
^m-ft-t&ztizj:*). ttz. tmimmmvm-s 



[0043] (4)<j:tc. mitLtzmmmmimemmz 
imm^L. mmmmmmzwikmm-t& „ zzx\ ± 

BKr if WW USB!* 4 h tfi - ffl ^61!: fm 

&±mmtm*f%&Zitiz<\,Y/pt>x-hz>. — ±ta 

BHtJPJi: tTii, ^nAiS, jflv^^BJJa (jfiv^ 
[0044] (5)iXt;. fg#ffJ«Stmi S: ffl^L L ^iEtRS 

//Mi Li^ d tcWm&t LX\±n? i^A^'i; 

[004 5] (6)^tc. M^t'S^^t^BIffi«tcA 

[0046] (7)^C isb ^ ZVisX h#JFMgPC*1E 
B?i6o&?rML. A^y F&-§-tr&tt«. 

X\ t Ltti. jWio^Srffl^SCi: 

[0047] (8);^tC. £^tJEtT. 2g(*:0S^Jl5lB] 

m iz x h mm it &s& -r & . z n^ftmimniM 

8SBtffll~40g/ l . m.m--y>-)i- 0.1-6.0 s 
/ i . ^xyfgio— 20 g/ l . i^ffi'j yBSSio— 100 g 

/ 1 . ^^BflO— 40g/ 1 , ^rffivStt^'JO. 01-10 g/ 1 

[0048] (9) act. MIC (8) O^il £ ft x. 7° 'J >• 

Bfe!f!)2:^-rs. !ff^*«BJ1T"(i. Ial2fc:^«t-5C 
y°0>h ffl&m «Mffi t y ;i/ y- u y x b Ji ^ ^pi- & 

3— ^ to— tt^lffiffl d-^«d -;UPhKcJ^7* . Tfl* 1 

mzmmizmifi-t& z ti)m±L\\ zc?mm&. m& 

cr>" x-'ry" i,zmm^<<^xm^ir^um) x- 
t±, frmLfrmtnX'^^frhxhh * m^Ltz^m 
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-l^y'XbMlil fetS*'25'CT' 1 — lOPa • sXhh 

[oo49] do) v)vy—isi?7. vmmm-iMm 
ieo-^cxb-^mmkL, zvmmz^ mum* 
tmWLtz? * h-? ? j /ij+tmsixmic. mm 
m-rt z t izx n . m\ms^ o -h^-y vmftzm&z 
*ttMum*w&tz>. zox 'jizLxmnsMMtiii 

timmZ. Z blZ&OXl—m XIX" i —imT^w^m^z 

v s>x f mimfcmzcommzm-ttsmtm t mm-r 
zzx\ m~dmnn'>comn'm±, ;w Kcogiyt 

M£< L, ^-y \* ZUmz-t&Z tit 

-c £ £ , >i , 7tb7x^ tf-?tix i>;*-y F a* y 
)V?-v =jx vx-'km.^ixh Zk\Z?£< . ttzVfUy- 

ui/'x h-zm^mzim^-r. nA,tzmz<v ! tLi) i & 

tK^titb. l&A,t?mzte? y -v ?ff&£.Lt l z< <Sr 

y/l^-l^xF/i^lw3P@£^-y H<50 
@i 0 < L . kcd— *|5$r yyl^r-l^^'x F« 
•CUSS-t £ £ i: t> WC#> -§> . «! co^ti . •/ F <9ffl 

•fbS^y/i/^-i--^ ht^^ii^s y rt^—u-i'X f 
[0050] (wmz, ffiimnwpt>m&Lfcmm^ 

■y FU±.t,Z--y-yjlSb-o$^ ^o^ffi-f -y?VU 
X J (1990^9^303^7 ) SriTCiSa: 

[oo5i3 (i2)&t, ffiierap&a^sajLfcfrie^ 

c <i -c . t^/ifc^&ii . r «j r v ?iz ^^3t*fs £ 

L . d eotiX./^?S £ BBP Sfrfr teffl @fl9r<9* £ » L 
txvfymciCiO (±/v/^v ^ - y SrffM IT 

a £ . a^co y tvy— wxv ma^Hz 777W 

fc&^Lfcf*, (d/Crtf^?- «fc d 

tewfu zix^m^Lxm^-th-Hmxhh. 

0 , 3 CDjf&amz i-bS7f-ff -( 7l£ fc Pf if it £ 73 

7' <j y h mnM^wm-th z t tsx s= s . 

(1) wi&Ltziimz&iiz,TM&) zmttzmmztt 



%mt Lximmmfo-^Mtfx < . ^c^m^n 1 - 
Z'j-vkixmmt. *>ox -y -1- y 7'xmz t^-r \ 

(3) lS^J»«>o#JBISr«>o# U-Ft LXW&b-ot* 

(4) ftoJl/y'XhS: 'J ^?§fflT'*iJ^I L^rf*. ifi 

(5) WT. Wi&lttmztill&JLU (8)~(12)S:g 
X , y )V-y— U-y'XMfcJ; t>"{i:^^V s' y 7*2r JfM"T 
S. 

[0053] 
(^SSWl ) 

(1) J¥£ linmCO^ ^XX^Mffltja^^tiBT ( t'^V 

fltU: (11(a) #F{S) 0 ^«^?S«iI1gO»S8?- 
vv - y m d -y-f y ^-f 5 ^ b lz «t 0 . ffi 
«K?)WfflCP ( iJlfflM"^-y4Sr^«LA: (1Kb) # 

[00 54 ] (2) Mlti(l) -C"^liliPI^^-y4^Jl:ML 

TV7 M 7 f^L, Jfifl^v^AfctrtS 

0.6s/ l. ^xyigiss/ U ^ffi'jyiS-T-FU^A 
29s/ 1 , ^ T >l§31g/ 1 . WrW&tm O.lg/ U P 
H = 9ii^hts:h $m$4bb •oM$lzXthr>%*mL. $m 
fa\B\8&3cr>-£i&Mt,ZCu-m - P Sitcoms 2.5 J um<Offi 

^WB (Dflflii) JMLt (fflL. ^cofflMiH^L 
^rv^) . ^LX^^Az. ^c73S«^7Kav^t, O.lmol/ 

1 ^^o^^-l-Oniol/ 1 f-^JSSM/j^&SISm 
*iS(250°CT' 1 B#Pt5M«L , ffieCu-Ni 
-P-^MS^S^ffitCff? 0.3/^mc7)XXB^o^ 

[00 5 5 ] (3) DMDG ( ~JX.-1-\s ZX—lVit* 
^-)V^-^f)V) IzmffiLtzfW-iVJX? 7?Si^f 

*iswm ( a^imm. ^*25oo> «25%r^uyMk 

%2r70fiiSC, ^iJl-7-M)l/7ty (PES) 30S 
figP. >f $ ^V-;HB'ffcJW (EHffl«M- i« H a n ^ : 2E4M 
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Z-CN ) 4 fifigl! , Jgottt^: J -?—X'fo h fj 7°n y 9 b y 
ffin a n€, : rn- -y9XH325 ) lOJSft.gR, ft 

raj&ffj i: l t ^ y -/y x y y ( ra fc^S! ) 5 as 
as, ^tawjt LT05t7-yi-y (TOC^K) o. 

eO^fe® 5.5//mO*>C9£35fifl:g|5. ^pi^iS 0.5/i 
mc7)t^S:5fi»g|52:?I-^L7tf^. NMP (y;l^;k* 

[00563 (4) fits (3) x-mz^Yummmm^ . 

MfS(2) <V9m&ftx.ti£Mi<?>Mmt l z* a-/U:?-y£ 
ffl^T?£7fTL, 7^\m~C20-ftmmSL-Zfrt>. 60°CT" 
30^ a V.>&*£&fift\ i?$60Atm«SHSSiJjB2 JML 

[0057] (5) mis (4) -zimmm2iwMLtzmm 

(6) JSftL^ffiS^DMTG ( h 'Jifl/>7"'J 

0. Jf*MJf 2fc 100/<m<?!>c7)AW T*-/Pfc£r&[lP 

mJ/cm* T's&ftU 100'CT" 1 B$Ph1 , ^Of£ 150°CT*5 

tifmzxtB&aim-t&zbizj:*). y* v-?x?y <>v 
Steffi st- z>^m$mzmtitimu uu r*-/wfM 

tz. =Srt>. A>fT*-/Ui:3:£llflP6l;:ti, xXAo^ 

[00 58] (7) MfS<5) (6) T^W T^-/HfMffl^ 
P6 5ML/-:lfe. ?uABjM;:2#ISI&atU 

t, mmmmm^mmitmitL , <e^f&, *mm& 

(^y'V^tm) K«a*LTA»£>*i5fc^Lfc (HI (c) 

[0059] (s) mis (7) x%m\mm mitmziou 

$3 ) £ tt*ft& Z t izl 0 , tg«3'IJf 2 i* Jt^-W T* 
[0 0 6 0] (9) DMDG(;i&||?$tffc60Mt%<?>?U 

<^ri4000) £ 46.67g, y^x^/l^hylzigfl? 
$ 80ffifi%<7) fx y i y AMx** yiHI ( a 
•fLi-x/Ha. xtrJ-MOOl) 15. Og. -f$y"7"-^5S 
MM (HUHbSSL : 2E4MZ-CN) 1.6 g. igjfct* 

t/v-t^li^iT; 'J/i^y (B^itMM. IS 

ift«: R604 ) 3g, fs] t < ^117 y U /P^E y "7— (ft 
^tMt^SL : DPE6A ) 1.5 g£il£U ifteifc 

ASriRISlLTt. -2rT\ KffltkMt LXO^yVy x y 



y (MjK^M) 2g, TttS^iJtLT^Sb^-^h 
y (Mifrfk^M) 0.2 gSMOTXMSL^S gODMD 
G ^tXif^M B Sr ilsM L tz , ±.&M&i&A t Ji 

am&m b * M-^stfp l t j^k p ^'x h s- ^ . 

[006 1 ] (10)±IS(8) T«^#-¥-^fI^^^^ 
5r ffl ^"C ^ L , 60°C X'SOftcrttffii 1? $ 30>u m 
[0062] (ll)HtrlSi-'> > 'x bmizssf — ytfffiMZiri 

tz-?y.7£mmL. mm&zmMLxmKttz. 

(12)Mie(ll)T'SS^L^f*. ky'X D MTGT'ilf 

6000niJ/cm2 T"SS3tL/t. -5-LT$^t, Z(^>bt>^^U 
y'Xb3^. 100'CT 1 B#Pa^ ^-cOf*, 150'C'C'3B#Pal 

izxixmsm-r h z. t i/zx o , Mistg*^y/i 2 o±tc^ 

fcLtz&X V i/X b 3 t -f h o 
[0063] (B^Al^'y- h 3 &ffMt^S1SC. ^ 

h^^js,aucff$i5/>tm^jg<7)*E 

7 SrffM-|-|» ;tlcj:"3. 7f<f< 7"j£^J: S 
1 , 5jf L B§- ••/ 0.6s/ 1 , yxy|gi5s/ 1 , <KB. 

y >m-t i v ^A29g / 1 , *^bbi g/ 1 , fHBvse 

^ij 0. 1 g/ 1 A^^r^ p H = 9 <7)*Ett)l?i6-? #?1gt-?5ifi 

JIllSrJgJjJtLJt: (HI (e) #gg> . 
[0064] (15) — *\ DMDG -^^6084% 

oy \yv'~ivy^y -y y^x^'jf v-fflig ( B#flasss> 

tOx.-K^f i^S50% 2: T 9 V M\L L fz&X&tf*}*)* U 3" 
V- (^S4000) S: 46.67 s, ^f^xf;^hy(; 
JgJB£-£jt80ffii%<?) fx y i y -^AMx,-K^- ^ISlfll 
(i^t^i^M, xt°3-M001) 15.0g, ^5yy- 

/na-fts'j dam-ft^H. ti58& ■■ 2E4mz-cn) ug.i 

iittt^y -?-X'fo&%>MT7 'J/«/7- ( B*fLi^ 
M, ffiffuZ, : R604 ) 3 g, PIt<^l7? 1 J^/V 

- (ft^a-fk^M, ffidi* : DPE6A ) 1.5g, ^SJt^M 

^'J (-'7-yyy°3i±K, fSj B a P * : s-65) 0.71 g £ii-£ 

L , 5 (3 i w?F c ^-ft ^ L T %mtm tLX cry<. y V 

y x y y ( mmt^-m ) z 2 g , *«s3fij t lt^u 
5-y-hy (mmt^wk) £0.2 gja^t, ^k^25°c 
t- 2.opa • sizm^Lfzv/by-iy^xbmm^^ 

tz. Kcti. Wmm±. B^feSff (JK^CftS. DVL-B 
m) X" 60rpmC9*!-S-tiu— y— No. 4, 6rpm CO^tio 

— y— No.3^J;o7to 

[0065] (16) (14) £T'<^X.fST'm:ffiK£, Silt 
AT ^ttM'CH 2 iZTjk-f n — 3 — y — 18«— 
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mn->u\9mzm^-. imw.^mizmi(\^x-mzv 
ivy- v i> : x b 2 tunm? l . m^ioum om^ 

JfSrJTML;^ lit. 1 0 @cO^T1i75°C, 20^1 

t £ „ $ h iz , so°ct- 1 r#Ph1 . ioo°c-e i n#pdi . i2or 

T" 1 B#rSl. 150°CT"3B#na<^^'C'jDSft$fl ! iIL. K 
(J?ifc20/*m) HSflML^ (Hl(f') #H3) . 

[0066] as);^. vivy—i/z/xbmuZT&fSLL 

fz&te£. fait- 'v IrtVltog/ 1 . 'J >-SS-t- h'J 1 ) 

juiog/i . ^xvis-J-MJ^-MOg/ i . 

S / 1 - SfiiSIK 2mg/lH4SpH=5.5 

- •/ >vUf> o § ^(cso^ttSlifti* UT , m 4 
mcO--y^l*o§JS15£ffML^, -e«M>[ 
5:. y7Wl:#* l JW2g/l. ta-ftr 
g/l . ^xyS^l-y^ASOg/ 1 . ^SU^BS'th 
>)VJ>.V)g/ 1 *>£>3:&pH = 5<7)*l:fl?^5o^Mt 
90"C^^fr-C"30^-Rg?Si* LT . - -y $r^#> o & JH15±C 
/5$0.05^m«^o^®16^J[ML^ (11(g) « 

(19)-£LT. V/l^-l^X l-]fl4CD|ffjPgRc. \&A,tz 
<^-X hSrEPSOtT (¥Hft¥8rCk.k^) 200'Ct'U 
7n-f|,ci:(:J: 0^^>ri7&7fML , 
A>T172r^-r^ry >-hffiJf;1S5r^jtLfc (01 (h) 

#B3) 

[0067] ( tmm i ) y ^ ^ - u-^xh i&j&tt t u 
r . mmn 1 <i5> ^ijkw; d m d g £ u § jn i. t . w 

«£0.2 Pa - s(;IIU^«^fflut;iWK±, M 
£ ic L T * - f > n - 1- & (c J 0 ±K V ^ ^ - P is 

xv^m^maL, mmni tmrnzLxn/^tz^y 

[00 68] ( ktWl 2 ) m&M 1 (15) (C33H"C , 70% 

la^tfo^ uy-^y*^ •/ ^mx^^t? u i— h 

ft!fJK£l5Pa- s icMMLtzV /Vy-Ui^Xb 

tiJ s- y rz^-th r v y h mm, zmmtfz* z costm 

l?J2tll V)Vy—WX bmtitf^W-tflmtZhTz 

[ 0 0 6 9 3 ( Jtficffl 3 ) V)V V- V 'JX V ffij&tt t L 
X . ^BHE63-286841#4^Stiea^«##l - 1 <0 



ySr^-trttJK 0.2Pa- s(7)y;^-l/^hil$ft) ar 
fflv rfzZ t WWS. . HiSM 1 i: LT ( 16) A X'ffM 

fmm, im-m&i-$'xmx^i-< . «&&w&mmiz 
£xfzwmt,zLxmmmmzwm-r& z t #t£ 

tz, ZZX\ ^FS63-2S6841^ffitr^tT//-7->- 

[0070] ( ibtefylJ 4 ) y - 1^ i^'X h fijjicft t L 
ftmuZb'Z -23036 ^fg^IEtt^lM^^ffifflL, 

<h KWH± . SUftfi^ 1 t mmz L -C ii/C*y n* >• r 2r '-k'-f h 

[007 1] Zcr>£ -j izLxm&LtzTO V YW&WZ 

o^r, v)vy-vi>xvmm\oymb^m%\-.. & 

tz, HASTlSSi (Higli Accelaration Stress Test) £ 

85%. aig 135°C. EPSamJI 3.3V. Amf^tLtz. £ 
fz. B&lzk&Jw-m&ttte&ffi&L. Zt>lz^ - 
55-125 °CT"1000[HltOb- h-f-^ ^/Ur^&KJfiL , % 

[0072] *wm\x fohmm 1 tii. mmm.it 

yLXtztf&MzLX o-^rj-^lcj; 0 y^-l^^x h 

«w i ^^ttJg^'SH-r&itwj 2 -cti, ^oy^i y 
- v ~yx h commmm-fr ^tz. £tz mm\ 1 x- 

\t . iftco-e jyv—ya >l±im Six-?. zcrr?4 y v 
-y 3 ycrytimz&m-fh has Twmkoy 3 - 
&cr>%Mi%t>^tz« ZixlzftL. mwn. 4T'ii, 

mmm 1 1 n t ffl^ y /u^- u -jx v l 

X\->Xi> J t<r>tem.t>H&^cr)X\ ftf<0V>f yv-is 3 >-^' 
§ o(cHtef?iJ 1 T{±, 3-;Px-f-^?§fflS:ffiffl 
Mm-*? b - h -9-4 7 /Hz J: £ 1/ i^'x N JfcoU r]g| 

[0073] 
[HI] 
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Stall J |_C 


HASTSiflfe 










i> =i — K 4a£ I , 

S wJ 1 7TV5 










=i — K T . 




3H1 Hff ^Ht 1 y 


J£*HW 1 


























* 




Jfc*«4 




5^a — 


#1 





[00743 (mmM2) 

CD. 7 V-il-J ~y ^Mx^^taHi ( B*1L^ 
SL «-7S2500) 025%T^ U;Kt.ft2r80wt%c7)il^-C' 
DMDG izmm 5 ^fUfli^t 5r35Sig|5 . JSfttt* ^ V 
- (J&ffi£-f£t!L Tn^ /^XM315 ) 3.15Siai5. iHf 

vg^ij (v>yy°?m. s-65) o.5 aagR, nmph 
®. ^'ji-f;^7t> (pes) umm.^. x,f 

g 1.0;umCOicO£:7.2 ffiSSS. ¥«#3S0. 5/zinCOi, 
« 5: 3 . a: ig£- Ltztk. ?f>CNMP 30tt4g|5 £ 

®. 4 5 ?'V-/M£fM (IMfbiSciL 2H4MZ-CN) 2M 

■SP - Wl ( W ^r-8> ^f/^JfaT I - 

907 ) 2ft4gf$, 3ttMJSffJ (0*ft^M. DETX-S) 0.2 
MAU. NMP1.5 nMMZimiB&LK:. 

ztih lt mmmfo -> % mmwmm * mm t 
tz« 

[0075] b . Tmnmrsmmmmwmm 

CD . 7 V V-ll J #5 -y xfflfll ( 0*11:35 

SL »^42500) C025%Ty- 'J;Hl:ft^S0wt%CO?lJg-C' 

ffl (tyyr^s. s-65) 0.5 mm 



N MP 5:3. 6 



121 



©. ,t°'jx— r-;UXyU7^-> (PES) 
4 S'gf JgfSE^ ( Hi¥fb£S! , # 'J "7--+°-^ ) co-T^E 
g 0.5^mcOico£14.49 SSgfl. £k a t1=i L^flL $ A. 

cnmp 3osfigu&a$fln l . t-x s ii-x-mms t 

©. •< ^yv->vmitm (nm\t\SM. 2E4mz-cn) 2* 
m^p , ftKMteff'j ( w *f-SL >r * * 7 1 - 

907 ) 2fifigP, 3tiiJSS"J (H^aSK, DETX-S) 0.2 
fiiSS . N M P 1 . 5 SagP S: t%ft L tz . 



[0076] c . mmjcmm^mm. 

CD. t^7i/-^FIl^yt/7- (jWtv-x^ 
^fi310, YL983U)100aSg15. ilty7>*7 

7° <j y ymifi ■3—7-4 yr'Ztitz 1 . (>v m cos i 

0 2 (7t<7f7?l. CRS 1101 — ce, ^c: 

T\ St^S^co^S $iif^T^rt^»^-vco/-f A 

yyrni, ^i/y-/L-s4 ) 1.5 ms.W& 3^-u->v 

tTiSfflSLT . ^c0^^cO'^Jg$:23± rCT'45.000~~ 
49.000cps tcPSt^. 

©. -< s yY—ii-mitm mmitf&M. 2E4mz-cn) 6.5 

[0077] d . T? v ivmx-7^)vm%facr>mm.\n 1 
*isuymu^2-^j-)V'^* isjvr? 'j u—bty 

1->VT7 VU-h SrSSJfC53 : 47<OlPJ^'iS^ U . ^' 
(3IST5>-) SrBHi&ffJfcLTffl^. 50 

*%K%ixm$X-9.^Ziktz„ 2 -xf-^^r^yur^ 
'J h t -fl-)VT7 U hcoftfi-^fl^ xf-;UT^ 
Ul— hcoS-g-f*. h Kn^Syx^r^ U U— hcofi 
-^•#;$-Sii:fC-2-X^^\df~y;l/ry' l Jly-h : 7> 
yUTy" UU-h : xf;l/7? V \s—h : b h'o^f^xf- 
A-T? 'J h =49 : 42 : 6 : 3 b%&<kd [Z^tl^tl 

HMf-f s ^>^*(i^2000-3000SiKT"^ S h tiJg^ix 
tf^tL^fflfKft^-y^T, FT - I RX^f 
1 H-NMR, 13 C-NMR£-$JJ^Lfc. ^ CD'&gk^m 
25. H26, H27(C>7^. ZtlhCO I RtJit/NMRcOf* 
- ^ J: 0 . ^•JS.fttiT 25- 1» ;Hrx^-r;K0S-&ft-CA 6 
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[ o o 7 s ] c aasegaris «t vm&ktt 3 

(TFT - I R 

£§B : ^—*>X.)VS— 1650 
iiSii : iSiSiS (KRS-5) 
0NMR 

W?i : B^m^m EX -400 

IM: 'H — 400MHz. /Vixm ; 45° 
13 C — 100MHz, AW/Xi|g;45 0 

hS3» : CDC1 3 ; 1 H7.25ppra, "C 7 

7.05ppm 

Wf\ £ & 9 o o * tc^M L X b" 'J ^ > - d 5 £ 5 ffi 

[0 0 79] E . ry >- bBa«««OS!BS^ 
(1) JS§ lBm^^XX^vfflflgiJttiBT (t'X7 
W 5 H h 'J7yy ) tSHg^4>=5rSS^ 1 <OMffitci8// 

WfcLA: (I2l4#!ra) . £i\ CcOffi3If*)II££K'J/P 

£ ft w s; ? - >^ ( ci ■/ -f- y y-t & z t iz x *) . mm 1 
crmm (c ftmM^?—y4$: mis. t tz „ 
[ooso] (2) ^msw^-yAteki/^ii—K-iv 

9£iML^»[**ft^L. m%LKm. SMLiS (« 
-fttS) fc Lt\ NaOH (10g/l ) , NaC10 2 (40g/ 
1 ) , Na 3 P0 4 (6g/l). jijQSi: UT. NaOH (lOg 
/ 1 ) . NaBlI 4 (6g/l) £:fflV>fc&-fk")B7CByifc: 
J; 0 , ^jJffflM-?->4:kJ;t/x^-*-;l/9coSj5Hc 

[oosi] o) m^mmw^. ss^Jticn-^ 

W>{i^.;l— ^-^-9rttw3E«L, 70°C, 20flfiSrci£*iS 

it. m^^mzr>^x i>mmz LxmrnTtmnozmtk 

®ffi4fflhZ>^iZX)U--fr—JU9ftlz3ttfkL, 70"C, 20 

ftfflximmmmtfz me mm . 

[0 0 82] (4) huIB<3) cOMJIarr^i.^K«<7)n-B 
&. #600 cr>s<*!l>hfflm$& (SftfM^ju) SrfflV^^ 
/Uh+^r-SJTlfi^J: 9. rtl»^-V4^ffi^x 
yl/- * - / l/ 9 co 7 y K imiz MnJtmM 10tfMb%\.^£ 

oizwmt. &^x\ iuia^-h-f yy-mmizx&m 
w is * muomxamiz^ ^xi>mmz?t^fz, & u 

X\ 100 "CT l 120 °CT'3B#ra. 150°CT'1B# 

fa . 1 sorcx- 7 ms\^)imB'jm m^x w&KSffl 10 & 
mittrz mi mm . 

[00 83] Z^XolzLX. X!\s~*-)V9mi<Zlzm 

$ ixtz mmvum lo^mmma x m^mm^m^ 4 ±m 
\Qtfommw-m§4mmtm&\m\\zftLxi$miz 

mm L , i ^X^-*-^ 9 coftilffi i: SJIiytWffllO t 



«lcOXg(Cj:D, fflll?t;«S'Jl0«*ffli:^«»^ 

-y4<^mmt>m— ¥-mt%&. zzx\ -xMLtzmt 

fiMB<OTgjft{il55.6 X\ JM*l»'MMJc{i44.5xl0- 6 / 

[0084] (5) Mia (4) cofimxnttiLtzftmmib® 

SM t> J: T/X)V-*-)l 9P)yy )i±MlZU 5 2. 5;.< in 

L. -fc0ffl^llc0^iiJtc:J5$ 0.3^mCOSnS 

(H8#R3. fIL. SnJf^o^TJiEI^L^ 

^■y^;U 0.6g/l , ^Jl>-|gl5g/l . ^ffi'J ^ffi?^ 
I- U^A29g/ 1 , *^fS31g./ 1 . JftffinSttfi'J O.lg 

/\ . pH = 9jj^%&mmmfo^£i£<,zx*b'o% : km 

MUCu-Ni-P^^fOffl-fL/lllSrffMt^o Z 

<r>mmz%it, ioo°cf3o^-ra. i2o°cT'3o^p e i, 150 

"CT^u^PElJcOjD^asrMt. 10&A%GmiA<MW.. 0. 
2mol/ 1 cr>*^7 vtfc7kMWX'WML . r>\^X\ 
-y-fb^XO.lmol/ 1 N -^^JlSl.Oraol/ 1 . iSJK50°C, 
PH=1.2 c0^fr-C-Cu-Sn£f^iS$^, fflfbJSll^ 
lII(.CJ5$0.3 ^miOSn/SSrfS^fc (Sr]^(CO(,»T{±12l^ 

[0085] (6) Mia (5) cOS«cOja™(C 0^0^18 
Bt«^a«J (WJK1-5 Pa - s) Srn-^r7-^-CffiffiL, 

SrffW te^'IS2a^JFML^. §<^^CcO 
*« l J/f2a^±(cACOiE«W*o (feJ^7Pa 

• s) iu-fra-f&m^xmpifii,. *^mmx-2Qjf 

mmLXfrt>. 60°Cf 30*cO^* (r'J^) ?rff 
v\ tg#^J/i2bSrffML/^ (H9#R3) . 

[0086] (7) ffia(6> xmm\m2-^ xifimmm 

0 500mJ/cm2 f^LTt. ZtlJkQMTG iWi&X'X ~7° 

u-imt. ztbiz, s^*«^*siSffi*«m:«t 030 

00mJ/cm 2 T'SS^L. 100 "CT" 1 ^Ofi: lSO'CT" 

m<t> cr>mn (JUT^~)v^mmmne) zm-t&mz 

[0 087] (8) matfBfiUZtitzmmz. soog/i 
n AB?t;7o*cT*i9*faaai l . wrsi^Bgiei^M 2 <o 

s - iz x 0 , ijMeRS&iBimsif 2 comsmiffi 
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«!) ^fiilLT^^St^L^ (HUMS) . 
ftfc. 

[0088] (9) OT^^i'tfilifto 

£Hl2£ffML^ (E112#M3) , Sfet. ^co^l:^ 
o^ICML, 100 o CT-30^-ra1, 120»C 

T SOfrPal . 15CC X" 2 mfMcoMBMm imitz. 



EDTA 


150 


g/1 


mmm 


20 


g/1 


HCHO 


30 


ml/ 1 


NaOH 


40 


g/1 


a . a ' -b"h c U v^U 


80 


nig/' 1 


PEG 


0.1 


g/1 



70°C<r>m&mX30ft 

[0 0 89] (10) Htrfd(9) t*lj)cltil«»^II 

tmSLX. 100 raJ/'cm2 -Cffift, 0.8 V V *7 

I^XMi^m L. ff£ 15;« m <0» -? § h 3 £ Will 

tz (H13#B3) „ 

[00 90] (ll)o^f\ \0%ffl&7mWLX'mW&#>'> 

13£JBl£Ut (H14#B3) . $^tc. ;(0tB*->^I 
t:WL, 50°CT303>|HL S0^CT-30-5>ra1- 100°CT-305> 
[SL 120*C-C30#ISL 150°C-r-5B#r^iU^JM5rifet 

«as iso g/i 

«EiSffl 80 g/1 
ifWHrhf'y^y^A^g, *A7i/FGL) 1 
ml/ 1 

m^i^JK 1 A /dm 2 

B$ia] 30^ 

innS MS 

[00 9 1 ] (12)^o^L-^Xb3$*5%KOH'C§iJM 

(C. 70*CTS00g/l ^oABHc3#[BKS«Lt\ 



[0 0 9 2 ] (13)»fts:[lI8ft5S:^«L7t*«S:. KBSffl 
8g/U «EK-'y^;U 0.6g/l . ?xyggl5g/ 

1 . J^ffiU VBS^h U *>A29g/ 1 . **>K31 g/ 1 . 
^ffivSttff'J 0.1 g/ 1 frh%&pH=9<nmMffitbr>% 

S3) ♦ ffML^fflfb/IllSrEPMA (^X 

«#WI6H) tML^h:^), Cu : 98mol%. Ni : 
1.5mol%. P: 0.5m\%comj8LfoX"ab->tl o S^H. 
*^T7 Wfc^XO.lmol/1 . ^^«1.0mol/ 1 . iSJffi 
50°C. pH=1.2 ^ff-CCu-SngmSJESrfi 1 ^. mTlB 
ffl^ail^Eft-i?^ 0.3jL£m^SnJg€:IS^ (Sri/ftC 

[0093 ] (14)ffj'IB (6)M13)^XS£l£0}§^fc 

KfitRS:*^ fflU SnSmJiff*)**^^ (017-22 
#53) * 

[0 0 94] (15)-*. ?\sV—)VS#yv?m^tf* 

^JSattttt -5 U 3 ( ^i4000 ) 46. 67M4 

xb°n- h 1001 ) 14. 121S4SB, >f 5 yy , -;WOE'ftiS l J 
(HH^bfKK, 2E4MZ-CN) 1.6 SMgP. ^14^7^- 
T-fcS^fiBT^'J^yv- (B^mm. R604 ) 1. 

5 s*SP. Ia]t<^«r7 | j;^yv- (ft^a-f^ 

S!{. DPE6A ) 3.0fiig|5. DfMLtT; 'J/HxX 
x^S^* 0.36 fiigRSr^L. ^ii^^^ft^l 

3eBBS&ffJt:LT>f^^iT 1 907 
«) 2.0 SSSP. 3t*«lPJi: LTDETX-S (B*ft^) 
0.2 Sigfl^JU/^ HCDMDG (^xf-l^y^Ur? 
-;U^^;^x-^/P)1.0SigPS:Jn^T. ffiffi£25°C 
T* 1.4±0.3Pa • stCiffl^L/'cy7Uy-l-> > 'Xhffl^ 
SrtS/io £rfc. ttJKffll^i. B^feJSft (]«»lt», D 
VL-BS) "C 60rpm<7)^(in— 6 rpm 
iia-^-No.3(Ci;o^. 

[0095] (i6)mie(i4)T-i#^ix?t^Jiiaiis«<7)w 
ffl t . ±is vjur- v is*, v mm^ioui m 

ffiL/^o 70°CT20#f^ 70 o CT'30^r H ^^I^ 

L. lOOOmJ/cm^ CO^^T'SS^ L . DMTGJgfS^flL 
?to f U^^C, SOrT- 1 B#Ph^ 100°CT 1 B^fSL 1 
2ffCX* 1 B#P H T. 150°CT" 3 B#r^^^^TlJP^»M L , li 

tf) SrBHPLfe (MPS 200jum) y/^'-l/y^M 
(S^20jum) 14S:JFML^« 

[0096] (17)^2. V;l/y-l/>>^ hmuZJfML 
fzmM£. i^t-v^;t/30g/ 1 . ^'J^ig^b'J^ 



(14) 



^HIW 10-242 6 25 



= 5 <n*mm- -v 5->v*b^ § mzzojmmntx , ma 

H. -t"<03fi«£, y7>1t^ l J f >A2g/l. ig-ffcT 
>^-~^A75g/ 1 . ^xygg-^HJ^ASOg/l . i'X 

31 'J ygg-t-h U^AlOg/ 1 ^^SMl^ft-^K 

(C93T. C7)^ f+T-23#R3?Iil L"C . riv *Jil5± 

HI $ 0. 03m mcry&tb'? § if 16 SrffM L ft . 
[00 97] (lS)'cLT. y/^-l/j/'XMlWiP 
SBHs ti^i^-XhSrElDSiiLT ZOCfCT'J 7a-f^ 
^itJ:^^/^^/ (fiXftftO 17£ffMU «X 
ftV n' y 7°17 £ ^ S 7° y t- mm ZMmLfz (023# 
03) o 

o^T. ^SiMlfci^'itK^ltfsianLT. WftVtco 

mzti^fz* xom^mnzmMx^-t, $.tz. mm 

M 1 1 m&M 2 <o v n-r- u v.x WBcoi iT . ft^SI 

£7)V;l ^"-l^x MtfCIl M&oS^Ji^fxft 
*\ ^i£f?iJ2^yyur-U-> ; '-Xhil4 , n{i. §vSij:£< 

[0099] 

i- fflRjc^n j: tuz. u—)V3—9\,z£& mmm^ 

[HlS^P^ip-^Dj] 

[01 ] *?tmzfrfr&y°iJ>hm%M<7)-m?iXM$: 
[12] (a) ii^^t/^'l. y/l/^-Uy'X 

[03 ] ^0flcoru>•^BSfl1s^c^±^^**l•sct^^ 
m^^^mmmx-h ] o , (a) liA-^'w^wv 

iivt.y hco— gu^ffi^'y/uy-u^x hmoffla^Mz 

[04 ] %QflH7/y/^r 'j y hmmn&mmxmz^ 
-?mx'h&» 

[05 ] %Bfli;*»*»aruy hiiiai«<?5«-»j&ie.S:* 

•i-mx'ibh. 

[06 ] ^BWlT^&T 'J y KffiillKWSMIiSS:* 

tmxhh. 

[07 ] %Bjin^^r u y vmm.co&wm.TM*^ 



[08 ] »i^|,7ij y Met»«<50#»jtXS2:^ 

[09 ] >- hSdfHSW#KjtXgSr^ 

-t0T"&&„ 

[010] ^c^st-'J y MS*««^3«xe£^ 

[0ii] ^c^sry y hs*a«c^«.s!ijftxss:^ 

[012] f&BHt-a^fcT'J y hR«ftK<7)*|gi£Xfi£^ 

[013] HBaci*S7'J y MEIR«W«-S!!JfiXSS:^ 

-f0T-c£>&, 

[014] IfCM'Sr'J y bSeil«cO#M3SXear^: 

[015] IBjjl;M>§7'j y bai«w«-litil5y^ 
-$-[2t-*>4. 

[ 016] %>mizfrfr& 7°>J>h Kt»«tf>ft!Si£XSS:^ 
-t0T*-2>„ 

[017] ia|(:A*l,7y y bE»«tf)«-SitXlI£* 

•t0-c-*-g.„ 

[018] 3£WlZfrfr&7 »J y M18«c0#KjfXjI£^ 
[ 019] ^i-^s r U y h SH«^#KJSISSr^ 

[ 020 ] »bjj £ j r >j y h <o*K mm * ^ 

[021] Wmzfrfrh-TV > MEtR«<7)«-l!{JtxeS:^ 

[022] Wffofr-frhrrv y MEtft«<?)#KjtiS?:^ 

[023] Mi:»S7'J y hSSiS15^M3SXgSr^ 
-t0T$)l>„ 

[024] ^w^r^)yvm%mz\t^tm^%mtz\ j K 

*>*y;ur- h/fcolMPgnrttclStti LX^^&B, 
(b) (i^--/ kco— ^ffi^'y^y-i^v-'xh^coBSpai 

[025] ni4tM2-c-&ritLfer^ y/i'i&xxfvuoa-g- 

[026] ^MW2T-^fi!ct?tr^ 'J/UBEXXx/K^S-^ 
^<0 'H-NMRX^h/P^tltibS. 

[027] mmm2xi^m.LtzT9 v )vw^x-T)v<nm.-£ 

1 S«K 

2 «r a i«sg*e^/i ( mmffifr o # ) 

2a 
2b 

3 fto # P^'x h ( 7 }<Al^yX b ) 
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4 ftmmimsz (^mm^-y) 

7 s<4Tft—Jl> ( BVH ) 

s mm 

10 fcmmm (mmjmm) 

11 fflfl^/S 

12 ^EMi^-^IBI 



13 tl?»o|I 

14 V)vy—VJxY) 

16 

17 (±/u^vs>r 

19 m^m^o-y- 

20 K^-A- 
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[HI 5] 
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2b^ 



[02 1 ] 
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9S/06/2i 15: t? NTC 

Z: 16 scans. 4.0cm-l, apod none. Qiif, flat 
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